Abstract Quantitative structure activity relationship (QSAR) studies on a series of 8-methoxy quinolone are found to correlate well with steric parameters and electronic parameter. The results are critically discussed on the basis of regression data, Pogliani factor Q and cross validation technique. The results are found to be useful in discussing the mechanism of drug -receptor interaction. Steric parameter 'Mr' and electronic parameter 'Pz' gives the best model.
Introduction
Tuberculosis (TB) is a chronic infection caused by the bacteria Mycobaterium tuberculosis. It usually involves the lungs, but can also affect the central nervous system, the lymphatic system, the circulatory system, the genitourinary system, the gastrointestinal system, bones, joints and even the skin.
The classic symptoms of tuberculosis are a chronic cough with blood-tinged sputum, fever, night sweats and weight loss. Like common cold, TB spreads through the air. Today, TB tends to be concentrated among inner city dwellers, ethnic minorities and recent immigrants from areas of the world where the disease is still common. Alcoholic, who are often malnourished, are at high risk of developing the disease, as are people infected with HIV. It can occur anywhere, and no one is exempt from the threat of infection. TB is a global emergency in 1993 as declared by the World Health Organization (WHO) Ang et al., 2006 . Tuberculosis treatment is difficult and requires long courses of multiple antibiotics. Contacts are also screened and treated if necessary. Antibiotics resistance is a growing problem in (extensively) multi-drugresistant tuberculosis.
Experimental
In the present work, steric parameters such as molar refractivity (Mr), mean Weiner index (WA), Balaban connectivity distance index (J), and all the orders of molecular connectivity from ( 0 v to 5 v), and electronic parameter polarizability (Pz) have been used to study the relationship between parameters and properties.
Mr and Pz were calculated by ACD Lab Chem. Sketch Software whereas WA, J, 0 v,
v were evaluated by DRAGON Software. The multiple regression used to derive the correlation was executed with the SPSS 7.5 version program. 
Result and discussion
QSAR studies were performed on set of 22 compounds of 8-methoxy quinolone analogues, their activity data and the physicochemical parameter evaluated in the correlation are listed in Table 1 . The biological activity (IC 50 ) is a measure of cytotoxicity (Senthilkumar et al., 2008) . In order to study the role of different substituents at different positions, indicator parameters as I 1 for H at position R 1 and I 2 for S N at position R 2 were introduced and are also listed in Table 1 . These parameters have already been found to be useful in various QSAR studies performed earlier (Srivastava et al., 2008a; Srivastava et al., 2006; Srivastava et al., 2008b,c; Singh et al., 2008a,b) .
Before under taking multiparametric regression, autocorrelation was checked and the resulting matrix is given in Table 2 . Multiple regression analysis of the data gave several regression models of which the following equations were found to be the most significant pIC 50 ¼ 0:002ðAE0:000ÞMr À 0:020ðAE0:053ÞI 1 À 0:015ðAE0:024ÞI 2 þ 3:560; 
where, n is the number of data points, R is correlation coefficient, R 2 is the coefficient of determination, S.E. is the standard error of estimate, R 2 A represents adjusted R 2 . F is variance ratio (Studies for molecular descriptors and Diudea, 2000; Bikash et al., 2003) , Q is quality of fit (Pogliani, 1994 (Pogliani, , 1996 and data within the parenthesis for the 95% confidence intervals.
The positive signs of the coefficients of Mr and WA indicate that bulkier group is favorable for the activity. Signs of the coefficients of all the orders of molecular connectivity from zero order to fifth order are positive implying that groups having more branching are conducive for the activity. The negative coefficient of J in the above model is probably due to its high co-linearity with other parameters. All these results indicate that the steric factor is more dominating towards the activity. The sign of coefficient of electronic parameter Pz is positive which implies that more polar groups are beneficial for the activity.
The sign of coefficient of both the indicator parameter I 1 and I 2 is negative showing that the group H for indicator I 1 and S N for indicator I 2 at R 1 and R 2 -position, respectively, are strictly avoided for the future drug modeling.
The statistical details of the QSAR model given above speak for its good statistical quality.
Cross validation
The cross validation analysis was performed using leave one out (LOO) method (Cramer et al., 1988; Poolgar and Ferguson, 2000) , in which one compound is removed from the data set and the activity is correlated using the rest of the data set. The cross-validated R 2 in each case was found to be very close to the value of R 2 for the entire data set and hence these models can be termed as statistically significant.
Cross validation provides the values of PRESS, SSY and R 2 CV and PSE from which we can test the predictive power of the proposed model. It is argued that PRESS, is a good estimate of the real predictive error of the model and if it is smaller than SSY the model predicts better than chance and can be considered statistically significant. Furthermore, the ratio PRESS/SSY can be used to calculate approximate confidence intervals of prediction of new compound. To be a reasonable QSAR model PRESS/SSY should be smaller than 0.4. Also, if PRESS value is transformed in a dimension less term by relating it to the initial sum of squares, we obtain R 2 CV i.e. the complement to the traces on of unexplained variance over the total variance. The PRESS and R 2 CV have good properties. However, for practical purposes of end users the use of square root of PRESS/N, which is called predictive square error (PSE), is more directly related to the uncertainty of the predictions. The PSE values also support our results. The calculated cross-validated parameters confirm the validity of the models. All the requirements for an ideal model have been fulfilled by model no. 1, that's why, we have considered as the best model. R 2 A takes into account the adjustment of R
. R 2
A is a measure of the percentage explained variation in the dependent variable that takes into account the relationship between the number of cases and the number of independent variables in the regression model, whereas R 2 will always increase when an independent variable is added. R 2 A will decrease if the added variable does not reduce the unexplained variable enough to offset the loss of decrease of freedom.
Predictive error of coefficient of correlation (PE)
The predictive error of coefficient of correlation (PE) (Chatterjee et al., 2000 ) is yet another parameter used to decide the predictive power of the proposed models. We have calculated PE value of all the proposed models and they are reported in Table 4 . It is argued that of (i) R < PE, then correlation is not significant; (ii) R > PE; several times (at least three times), then correlation is indicated; and if; (iii) R > 6PE, then the correlation is definitely good.
For all the models developed the condition R > 6PE is satisfied and hence they can be said to have a good predictive power.
Predicted and residual activity values for model no. 1 are given in Table 3 . The graph plotted between predicted activity obtained with model (1) and observed activity (Fig. 1) produced a high value of R 2 pred. = 0.957 and indicates about the reliability of prediction based on this model.
Conclusion
On the basis of the above discussion following conclusions are drawn:
(1) More branched, Bulkier groups should be used. (2) More polar groups are favorable for the activity. 
